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Abstract This study was carried out to elucidate residual characteristics of propamocarb in ginseng and
calculate its processing factors in processed products, such as dried ginseng and red ginseng. Propamocarb
50% SC (Suspension Concentrate) was diluted at 1,000 times and applied 4 times onto ginseng with a 10-day
interval, according to its pre-harvest interval (PHI). Limit of quantitation (LOQ) in fresh ginseng and its
processed products were 0.01 mg/kg. Recoveries of the analytical methods in fresh ginseng and its processed
products ranged from 74.8 to 89.6%. Concentration of propamocarb in fresh ginseng ranged from < 0.01 mg/
kg to 0.042 mg/kg and in dried ginseng ranged from < 0.01 mg/kg to 0.033 mg/kg. The residual amounts of
propamocarb in red ginseng was from 0.053 to 0.107 mg/kg. The maximum residual amount at 0, 7, 14, 21,
30 and 50 day after last application was 0.102 mg/kg. Processing factors of propamocarb were 0.8 in dried
ginseng and 2.0, 2.5 in red ginseng.
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Table 1. Pre-harvest intervals of the commercial products of propamocarb in ginseng
_ Pre-harvest interval MRL® (mg/kg)
Pesticide ALY Formulation ~ Ciution Last application da Maximum Fresh .
rate astapp Y L . Dry ginseng
before harvest application time ginseng
Propamocarb  50% scv 1,000 14 4 0.5 1.0

JActive ingredient, ”Suspension concentrate, “Maximum Residue Limits
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=Y =X
Propamocarb (98.2%) 101.18 mg< 100 mL volumetric
flaskell &% & methanolZ £33+ 1,000 mg/Le] £
ZAIBLAL, ©]Z YAl methanolZ 10¥] 2]413le] 100 mg/L
stock standard -89-S ZA| 8%t} Matrix-matched calibration
< 9 ZF &0 FAY FEAEP] AgEEE AR
A AlERA)E olgste] dAFCR FAsted 0.01
mg/L, 0.02 mg/L, 0.05 mg/L, 0.1 mg/L, 0.2 mg/L, 0.3 mg/L
4 0.5 mg/Le] matrix-matched -88-& ZASHA T
ZA|3 matrix matched standard &S 2 ul¥ UPLC/
MS/MSell =43 chromatogram’de] peak areaZ 712

FH

Table 2. Analytical condition for the determination of pro-
pamocarb

Instrument : Xevo TQ-S tandem quadrupole mass
spectrometer with ACQUITY i-class
UPLC(USA, Waters)
Column :ACQUITY UPLC BEH C18 (2.5 x
100 mm, 1.7 pm)
Mobile phase A : 0.1% formic acid in Distilled water
Mobile phase B : 0.1% formic acid in acetonitrile
Time A B Flow
(min) (%) (%) (mL/min)
Initial 90 10 0.5
1.0 90 10 0.5
2.5 60 40 0.5
) 5.0 60 40 0.5
Gradient program 55 30 70 05
8.0 30 70 0.5
8.5 0 100 0.5
10.0 0 100 0.5
10.5 90 10 0.5
12.0 90 10 0.5
Injection volume :2ul
Tonization mode : ESI
Capillary voltage :1.0kV
Extract voltage :3.0V
Source temperature :150°C
Desolvation temperature : 600°C
Desolvation gas flow 21000 L/h
Cone gas flow 1150 L/h
Nebulizer gas flow .7 bar
Collision gas flow :0.15 mL/min

Table 3. Selected ion of UPLC/MS/MS for propamocarb
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Ak 74.8-80.7%, TAF 77.6-89.6%3 3L o)Al (coefficient
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Pesticide Retention time (min) Precursor ion (m/z)

Fragment monitored (m/z) Collision (V) Cone (V)

Propamocarb 1.02 189

74 20 38
102 14 38
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Table 4. Limits of quantitation(LOQ) and recoveries of propamocarb in ginseng
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Fortification level ~ Average recovery

Coefficient variation

LOQ

Matrix (mg/kg) %) Standard deviation %) (mg/kg)

0.01 76.5 3.32 4.35

Fresh ginseng 0.1 83.3 1.97 2.37 0.01
0.5 74.8 1.15 1.53
0.01 74.8 1.94 2.60

Dry ginseng 0.1 80.7 0.70 0.87 0.01
0.5 77.9 1.17 1.51
0.01 77.6 224 2.88

Red ginseng 0.1 86.0 1.80 1.88 0.01
0.5 89.6 2.12 2.37
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(a) Goesan
Fig. 1. Photos for experimental field of ginseng.
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Table 5. Weight of fresh ginseng at the sampling date

Weight (=10, kg)

Field Days after last application
0 7 14 21 30 50
Goesan 313 389 349 395 396 439
Jeongeup 238 250 292 240 226 238

(b) Jeongeup
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kol MFE W3l
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Fig. 2. Degradation of propamocarb during cultivation period of ginseng.



Table 6. Residual amount of propamocarb in fresh ginseng and
its processed products

Average Concentration + S.D."(mg/kg)

Matrix
Control Goesan Jeongeup
Fresh ginseng <0.01 0.027+0.00 0.042+0.00
Dry ginseng <0.01 <0.01 0.033 +0.00

Red ginseng <0.01 0.053+0.00 0.107+0.01

¥ Standard deviation

Table 7. Residual amount of propamocarb in fresh ginseng and
its processed products

Processing factor

Pesticide Matrix
Goesan Jeongeup
Dried ginseng - 0.8
Propamocarb -
Red ginseng 2.0 2.5

0.033 mgkg®® JEom 24k F4F 0.053 mg/ke,
& 0.107 mgkgSZ YERTE 714k 34 B 204 4
ANA HRHE7IEFAT 1.0 mgke, 4 2.0 mg/ke)
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duix oz Zate] rRrRAS el xR vlE
SHHE S Axed A H 95 0% A 7RI &
7t Az BIs 7] wiEe] S4ke] WFEEFe] o %
S 202 ARG B AFoMe Sate] dFake] A4

e o rlo

S} frAtglet. ol A Hdk F4te] thREo] iRt =
2 o7t AIFEA F3Fe] propamocarb ZHFEO] W WA
- srob AR FRI 14ke] JHA] 7+ HApe] Gl 37 o

Fol2lz wereln).

J13A =+
oA 7

2l 3E2] propamocarb 715AE Table 79| e
WAt LA A A4 Rl AESAolstRE 7
T A AR A (1) 283 Ba2Ae] A4 7t
FATE 0.8} S4te] TR ATE AL 2.0, FH 2.5
2 3 AgS Jeplh dake] dREE R 7t
adte] 1 olaprt UEbsk ot S4e] 73 oF 27k R
Fo| Z

Fol T7eke Aoz Uesit

Y AFFAME ] B e VIeeE QA
7RER A4, &4, s 3 SaksEddl oig
& R8s ekl dHAL oy ¥Rl J)E
o] YIE A5 Fis 71Eo® 75 9 Sk 4u), F5
<SS A-E-sto] APl Tt AL Tk o]s}eh4,

AAH| Propamocarb| FEEN 161

214 Aol we} o 7R ATE tEA Uehd
o} ¢ S(Im et al., 2006)0] W= <tz A &
Az sle] 13t Aol A o] 7FEAIGE azoxstrobin 2.33,
fenhexamid 3.11, cyprodinil 0.772 2FAlnc} Aolgk Azt
£ A} b dg7iEe] ofd A 5 88t
o AR FAFeEES AT vt Ak

tlo o md
18—y

#HAe 2

B ATde 20189% w25 AN Al (A
WS PJ01364104)2] A-770an] x el <J3] =]l e
™ ool A=t

Literature Cited

Do JA, Lee HJ, Shin YW, Choe WIJ, Chae KR, et al., 2010.
Monitoring of pesticide residues in domestic agricultural
products. Journal of the Korean Society of Food Science
and Nutrition 39(6):902-908 (In Korean)

Hwang KW, Kim HJ, Sun JH, Jeong KS, Lee TH, et al., 2019.
Establishment of Pre-Harvest Residue Limit (PHRL) of
buprofezine and pyridaben in squash. Korean J. Pestic. Sci.
23(3):154-161. (In Korean)

Im MH, Kwon KI, Park KS, Choi DM, Chan MI, et al., 2006.
Study on reduction factors of residual pesticides in processing
of ginseng (I). Korean J. Pestic. Sci. 10(1):22-27. (In
Korean)

Kim JE, Kim TH, Kim YH, Lee JH, Kim JS, et al., 2008.
Residues of tolclofos-methyl, azoxystrobin and difenoconazole
in ginseng sprayed by safe use guideline. Korean J.
Medicinal Crop Sci. 16(6):390-396. (In Korean)

Kim JG Kim SS, Park HR, Ji KY, Lee KH, et al., 2009.
Residues of azoxystrobin during cultivation and processing
of ginseng. Korean J. Pestic. Sci. 13(4):232-240. (In Korean)

Kim SW, Lee EM, Lin Y, Park HW, Lee HR, et al., 2009.
Establishment of Pre-Harvest Residue Limit (PHRL) of
insecticide bifenthrin during cultivation of grape. Korean J.
Pestic. Sci. 13(4):241-248. (In Korean)

Lee BD, Park H, 2009. Control of phytophthora blight of Panax
ginseng Caused by Phytophthora cactorum using
phosphonate under th controlled condition. J. ginseng Res.
33(4):311-315. (In Korean)

Lee JY, Noh HH, Park HK, Kim JC, Jeong HR, et al., 2015.
Residual Characteristics and Behavior of Azoxystrobin in
ginseng by Cultivation Conditions. Korean J. Pestic. Sci.
19(1):14-21. (In Korean)

Ministry of Food and Drug Safety, 2020. Korean Food
Standards Codex, Korea. (In Korean)

Moon JW, Jang IB, Yu J, Jang IB, Seo SJ, et al., 2019. Changes
in growth characteristics, biological activity and active
compound contents in ginseng of different ages. Korean J.



162 OISKH - REL - U4 - MBI - L

Medicinal Crop Sci. 27(6):383-389. (In Korean)

Na ES, Lee YJ, Kim KJ, Kim SS, Lee KS, 2013. Establishment
of pre-harvest residue limits of clothianidin and thiacloprid
in ginseng. Korean J. Pestic. Sci. 17(3):155-161. (In Korean)

National Institute of Agircultural Sciences, 2020. Information
of pesticides.http://pis.rda.go.kr/registstus/agchmRegistStus
/prdlstIngire.do (Accessed April. 29. 2020).

Noh HH, Lee KH, Lee JY, Lee EY, Park YS, et al., 2012.
Residual characteristics and processing factors of difeno-
conazole in fresh ginseng and processed ginseng products.
Korean J. Pestic. Sci. 16(1):35-42. (In Korean)

Park H, Lee MG, Byen JS, Lee JR, 1987. Relation between
crop stand and yield in white ginseng cultivation area.

i

e AF5ES ek, A 3 34 AlEA propamocarbe] KRS}l

H

LA ol - BN -

P, ENEH 19 2H B

021 - B4 - M - Bl

Korean J. Crop Sci. 32(3):369-374. (In Korean)

Park KS, Suh JH, Choi JH, Kim SG, Lee HK, et al., 2009.
Studies on the Processing Factors of Pesticide in Dried
Carrot from Field Trial and Dipping Test. Korean. J. Pestic.
Sci. 13(4):209-215. (In Korean)

Park SM, Do JA, Lim SH, Pak WM, Yoon JH, et al., 2017.
Development of simultaneous analytical method for
determination of fungicide picarbutrazox and its metabolite
(TZ-1E) residues in agricultural products using LC-MS/
MS. Korean. J. Pestic. Sci. 21(2):139-149. (In Korean)

Yu YH, Oh SH, 1993. Research on ginseng disease in Korea.
Korean J. Ginseng Res. 17(1):61-68. (In Korean)

M Propamocarb2| ZHFSY

N&Z' - Bsl

@ of o] AtE it AWel AMEE= propamocarb®] SPARE 7| Wl Q) AEA] ite]l Ao ® 2t
)

2 7RAGE AEs) S5l 2

=T} Propamocarbe] 44, A4 2 S5k A= 0.01 mgkgolNoH, 3482 74.8% ~ 89.6%F YT
3F3Att. Propamocarb®] SFAARE-7IECl wh 1,0008) 3]Alste] 43] 7] AXEA] 149 & k] HE AR
N.D-0.042 mg/kg ©19e™, 0|2 AN E 715 Al N.D.-0.033 mg/kg, 4+ 71 Al 0.053-0.107 mg/kgS 2 Lyt
O HEoH AE ¥ 09, 74, 149, 21, S0AA7MA] 2328 ] AFAIAlA Ao AREF 0.102 mgkgS R B
ko] AF3871521 0.5 mg/kg ©13I3 T} Propamocarbe] Q14 71l W 7 A= A4t 0.8, $4F 2.0 2.5

Z Yehsit
Mol <4t A4, 24t Propamocarb, 78 A



	인삼의 생육 및 가공에 따른 살균제 Propamocarb의 잔류특성
	Abstract
	서론
	재료 및 방법
	결과 및 고찰
	Literature Cited
	요약


