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2o 1 itel] e A FIF LT NFE A3 A A5 A} JHEEAE o daA
T AEE fstd & AFE AAEGTE 4 Aul Adl AME 53" 59 3% (azoxystrobin, fenhexamid,
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20063 39 204 Sa)
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o A<l #A7E o] thRoh et al., 2002; Kim
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e o el Aol SItiedER, 1996). ), AFAGFEUAA, 2004(3LA 2004-18%)) dhef St
T A4 wEAY SAESAE e =y 34 ou, RJIMAEEA, 4 2 wEd)d] tig v 7
o28YH F4 ke % L £ 40E 2= 2AF AR FAR AR AR EI|E A
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AA7E A Astr] ojele kEAE Fof shjoln basis) R Aa(dy basis)E AEeti 1 ARE
old @& Has AT Qite] Mg FAS AETA F Y FHAFHEIE A - MAE ¢

22

3 712 ARE ol gstur )



23

oW N
—y J|D7]
7iomﬂruum Jmﬁuuﬁlﬂo
N~ o) <O e B E u1l1__/|L1F
%ﬂw}, e 2 oy TN
— o |~ Nfo _éo
ﬂw%ﬂuﬂfao%%ﬂ o LTy
gzy%.w@ %ﬂ%ﬂﬂ %7%_@
o#JmMﬁMm.\oC .mi T+ EWQENJ
mﬂrﬂ.&oﬂlmiﬂmnﬂumm_ﬂL ECRS e
%quau%gm_@ﬂo%q ﬁﬂuﬂ%i
25% ~ N %%atbo# Nroor o i iy
egx 5 LA g T B g ol
Lo ﬂkﬁ_s?_wﬁ:d]r%vm}ﬁr AT%E_E)
mm% m @mﬂiizh%)l%ﬁ ,_z?%.z,ﬂ ﬂﬂ%ut%
> = ° = oo m%ﬂno#zﬂoWioﬁ%ﬁﬂ ~d A_un_rm
— s = Eo < OE ZT jari OM _.._ :.L ﬂn. i of o
eb] B ﬂ Q ~ T w:.o ~n o Ho @ML O_E ) M.U o T
@ m & ﬂwvﬂm;ewmﬂmﬁam%% R
S B S Hp = 5@ @ W =g
> 25 ﬂ.ﬁﬂﬂg%ﬁﬁ%uo Wt W oo
= O | —_ % ‘o A
o 3 o zr_&lmﬁrlu_,%&. z ¥ G %1__/|E7_‘Ev
: : s 2R S EITES L P
(] - 3 W bz BH ok o sy dr o 5 o 0 ™
) %]NE o W R GG Wl
ﬁ t T %ﬁﬂnMAT.WcA sy~ A
q S < s & oo Aoi&o#
g mu%mﬂmmxﬁ‘zwimﬂwj% = 5
2% : : %@%ﬁ%@%pt%%q
= 6l ks = oo o T R BT E BT S
> <t m = .\.h.l/ ﬂ_/io\.%ﬂl‘x‘mﬂ dl3
= & 5 E 2 ~ LiﬁﬁLT}ﬂm
© o o R ,L%ﬂ»ﬂwo_%ul%u%
R ~ g \w‘Jl 1]
28 g 3 2 m;_xﬂ%ww;m%ﬂam;#ﬂ
2 55 7 aimws¢EZWﬁﬁ@g g
< g g g - g ,%%%%M%%%MMQ
£ & TRy ﬂbﬁ7w¢:1_ B4
ﬂ m 2 655 5 ) < . = Moﬂon < g o Ho T o ®
gm B -2 o zrwﬁom‘_.mwﬂ&frimﬂﬂ o
o g £ %/omwm &b _z?7ﬁﬂmuxem.w\‘m2ﬂ_w&c]ﬂ£ﬁﬁ3ﬁﬂ&ﬁ
. = 0 ™ == = T - — O»A
= 5 - amm = ] aﬁ zﬁzﬂ E m“wmm% i ﬂm Ho @ wﬂ By
v : I X Qg AE%]%\ _
o ) i eI _,T__o
= = t b ﬂomuaowm)o,mw%z%ow%,eéﬂmm
=0 o °F = &W#ﬂi%ﬂr?%yﬂa
ﬂ o o 1 ol i of WM e UT]}L = o Ho o ed|
2 = - ol o et < M P 5
2 m ok mo»u%%ﬂ,_kﬁﬂmm afﬂom@drﬂf%ﬂ
= o~ () =, V
= 3 E H w5 ﬂk%ﬂﬂ@%&i B N
- O 80 ﬂ%lo_l - h vill
E 5 R E»izt %%wwﬁﬂmﬁ@%@i%
3 f A
o o ! & P%MmqaﬂwﬂwM@A¢%$%
0 g o< B m_x]%wwﬂqvmaﬁqwﬂm_.u%mmﬂmoﬂ%
5 30 5 T % o%mwa@@r T W 2y
i © 24 iﬁﬁmﬂc_oﬁmﬁﬂ%ﬂwgﬂﬂou
> < im%%mwﬂﬁ?_
c 25 an%logwﬂus
@ SE T =
o
<



24 AR - AYY AR - HEN - R -

Table 1. GC condition for analysis of pesticides in ginseng products

Fenhexamid Azoxystrobin Cyprodinil
GC System Agilent 6890 GC Agilent 6890 GC Agilent 68950 GC
Column Ultra-2 J&W Ultra-2 J&W Ultra-2 J1&W
(50mx0.2 mmx0.33;m film (50 mx0.2mmx0.33ym film (50mx0.2 mmx0.33ym film
thickness) thickness) thickness)
Carrier gas N, 1 mL/min N 1 mL/min N; 1 mL/min
& (Constant flow mode) (Constant flow mode) (Constant flow mode)
Detector “ECD ECD ”NPD
Split ration 40:1 40:1 30:1
Injection Vol. 10 10 14
Injection Temp. 260C 2607C 260C
Detector Temp. 280C 280C 300C
Oven Temp. 215C(20min)—5 C/min— 250C (20min)—5 C/min— 80 C(2min)—10C/min—
225°C(15min)—30 C/min— 280°C(25min) 160 T (20min)—20 C/min—
300C(20min) 280C(20min)

YECD : Electron Capture Detector, "NPD : Nitrogen Phosphorus Detector

2 AaAsQ)E AEddT. FE@)2 48 g%

Q
AF 2 AEPen FETFS 105T dartd

(1) 7}&A<=((Processing factor(Wet basis))
= QUAAFL] 5 FEF HWet basis)/ 73] ok
7+ %H(Wet basis)
2+ (Dry basis)
AAEE] FHEFFE x 100)/(100 - FEEH)
22 A14*((Reduction factor(Dry basis))
- AFL FORIR SOy basis) 4] ot
%+ %HDry basis)
@ =  &(Yield, %)
= QIAAFY SHYE 749 T x 100

N

& 7E

@

)

oy o

AMs AA 4 E47]7]

Fa B AT EEY el B4
244, dsENE AEFTH 499 4
7%, 2004)& vl o2 4k 50 g, A4 10 g, AAESE
% 10 g& BAUld st FHF 40 mLE 7}
A7 A3k 3 acetonitrile 200 mL&  7}gk
homogenizer= 1033t #&3tstal 7hy} of 7shed 250
mL FAZ) 7)o EH L 7ld] EEE B}y
3l sodium chloride 5 g& ¥ i 1087+ A
goto] 42 F, 4T WA ¢l B8k
Y st B F& AAs L §7)

gz wol FEIAMIERS 7)E)

ofj
Pl o X do

T, TIurgEG A0 Hol 40To)s} S
A3 wEAAY A $FE BFES hexane 4 mi
2 5 & florisil 15 g7 FFFAUEEF 3 go] 4

¥ open columno loading Sk -, 20% acetone/hexane
200 mLE AHEEtY 85 AFHh 8542 40T olsf
FEEANA 575 ol&std FHT F 20%
acetonefhexane 3 mLoj o] A|PgAo 7 AL S
o AREEAS A B477] 23L& table 13}

2o

S VR A%
AEEHLE 168%5th 7 AFY FEFFE 4
3 A7 FAF 71.8%, AN 107%, AaEEN 424%
ojglon ojn FFdo uFPF FFL 65 “BrixHrh
Tbeage e BT E FE VIE R 5t
30, dibsEdo] 5972 F23TA AFHTH(FE
&7, 20019 A= AT

Table 19] 5o EAZRANMY HEFA=
7} 0.01, 0.05¢} 0.05 ppm ©|YU L QAMA|Eof| Z} =k
of FFE NG AR LT TTLE spikedt T
558N A= azoxystrobin 71.27%, fenhexamid
74.01%, cyprodinil 101.78% 2 L+E}LICHTable 3).

AMEAA A4 AMF s 35 ¥ 78
& TS MR JHEEta AAME BHYeE T}
Tl 7t AEY) BRELE EAY A2oEIRL
Fg. 3, Fig. 4, Fig. 58} #&3tch
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Table 2. Yield, conversion factor, moisture and pure extract during ginseng processing

Ginseng Dried ginseng Ginseng extract
Yield(%) 100 332 16.8
Conversion factor 1.0 3.0 59
Moisture(%) 71.8 10.7 42.4
Pure extract(°Brix) - - 64.9
Table 3. Recoveries and detection limit(LOD) of pesticides in ginseng
Spiking level(mg/kg) Recovery(%) LOD(mg/kg)

Azoxystrobin 0.125 71.27+1.72 0.01
Fenhexamid 0.125 74.01+1.23 0.05
Cyprodinil 0.75 101.78+2.65 0.05
aelm e bEEA 2 AFe wob 4R

& 2T AT SRP

oA azoxystrobin 0.12
ppm, fenhexamid 0.19 ppm, cyprodinil 1.78 ppmo] 7+
tpem Fofol FHH A4S YRR AN 2 B3
Ho R 7hgste] 7t AlFe Fo AFFE A 2
I table 49 29U} Fenhexamid®] 79 714k
059 ppm, FFdA 224 ppme] FF3Pom
azoxystrobin—- A4kl A 028 ppm, FEHANA 0.80
ppm°] TFad 7FQAE AXNAA Frbeanh 1
2t cyprod1ml-4 4% 178 ppmo] ZH¥E Fato]l A
HOE JHEHWA 137 ppmOE TAFAL FE
A= 436 ppmoZ z7}0}‘: Zﬂ
23 235 d9 AFTA
9 cyprodinil®] 734 74t

4

n>’ _|z m}i J}L

AFolt ate) s

7HEEtds we
7+ 74]—1—(wet basis) = AHE-E azoxystrobin,
fenhexamid$} cyprodinil 59 RS54 table 59} 7ol
doldt ABE EAYh Cyprodinile] 7% At A<
7 AIG (wet basis)7t 0.77, FE A A= 245909
azoxystrobine 73§71 Fde] o] & F7t R
O @t ort fenhexamide] 7%= 7FFgolA 719
ZAasA e Ao® Yehdth Fenhexamidd A%

1r

4
74*‘011*1 °of Feote AAl F5&L table 39 o] 2
o AT vsg AL Hiou, wHAeA
= ol dAFEg 23 AR A vehy
ool A dA FEHE AddEFedd A 2
A& 100% AHEEA ofi Bk B dgide=s it

Azoxystrobin—Standard

¥

Ginseng Control

|

Ginseng

Fig. 3. Chromatograms of azoxystrobin during ginseng

processing.

of A maE B4t HAW &R Abgste] AEFE Al
zste] wpetn gleh M B ATAAE vy
we ol ool AFD VIS FAEE) AzA
70% 3 7Fsted %a“rﬂ A 28} %‘r*&ﬂ%ﬁ o

melting pomt(azoxystrobm 116C, fenhexamid 1537,
cyprodinil 75.9C)2 #A4&& vlustH-& # melting
point7} 759C=E 7P @& FI cyprodinile] 7Hg
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Fig. 4. Chromatograms of fenhexamid during ginseng

processing.
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Fig. 5. Chromatograms of cyprodinil during ginseng

processing.

o
fenhexamide 79 ZHA¥A Fyrh =5 FES AR 74§€°1W FoFe AdiEe &
T2 FoFo] 7hE(wet basis) X ZAA4A 4 (dry basis) A 3 3325 v WY, fenhexamide $4E VLR
ZA] melting pointE Fdte] ZAHTE o AR gto] Ak A 09602 A9 AA R, %
= dAYE ¢ 9 Aoz B Ao M 5742 F7Fheh 123 cyprodinile] 7
Table 4. Residual amounts during ginseng processing(unit : mg/kg)
MRLs Residual amounts
(Dried ginseng) Ginseng Dried ginseng Ginseng extract

Azoxystrobin 0.5 0.12+0.01 0.28+0.06 0.80+0.09

Fenhexamid 0.5 0.19+0.01 0.59+0.16 2.24+0.21

Cyprodinil 3.0 1.780.16 1.37+0.41 4.36+1.39
Table 5. Pesticide processing factor(wet basis) during ginseng processing

Ginseng Dried ginseng Ginseng extract

Azoxystrobin 1.00 233 6.67

Fenhexamid 1.00 3.11 11.79

Cyprodinil 1.00 0.77 2.45

Table 6. Pesticide reduction factor(dry basis) during ginseng processing

Ginseng Dried ginseng Ginseng extract
Azoxystrobin 1.00+0.09 0.73£0.16 3.23+0.36
Fenhexamid 1.00+0.06 0.96+0.26 5.74+0.55
Cyprodinil 1.00+0.09 0.24+0.07 1.20£0.38




o
122
N
ok
ol
ﬂ)i
T
ol

A 024, bsFadol 12008 714 B
Aae&E 2YY. 283 azoxystrobing FAMS 74t
I FHEAOE TMFEAE wl AN 073,
A 32302 2 &e O ¥e Aoz Yehgr
A9 AAES TFH U 5ok AHELEHL
B #Adste] AMNE 0B HEA JFEE ARy
o Feokol ojn] A HEHOEE o|F 7|FoE F
Aol 25%71%& A&3A Hwl Fabe] 7)1Fo] A
AA FAHA st A FIAFEA LA kAL
B7IECsFed S, 20040 F3ho] wFE Axa
tete FaeA 2F5871528 itets ZAH]
289 otk wekx Y B[ E7ES T
o3k 7} (wet basis) P THAAS(dry basis)S 7Hora}
of FeHoz AFILIFES A - AT HBaAo

A A= A=Y,

IZES

Kim HK. and K.S. Lee (2002) Effect of Coverings on

the Growth of Ginseng and the persistency of

Procymidone in Growing Soils. Korean J.
Agric. 21(1): pp 24~30.

Kim TK. and JE. Kim (1999) Extraction of Pesticide

Residues in Ginseng by Microwave. J. Fd Hyg.

Environ.

FAFE (1) 27

Safety 14(4): pp 365~371.

Lee B.Y. (2003) Status of Korean Ginseng Industry and
Development of New Ginseng Products. Food industry
and Nutrition 8(2): pp 1~9.

Roh S.W., HH. Kim, Y.C. Ku, IS. Jo and J.Y. Pyon
(2002) Occurrence and Distribution of Weeds in
Ginseng Gardens in Korea. Kor. J. Weed Sci. 22(4):
pp 350~338.

FEE (1996) FHFAEH
(1996.7.1)

FE U3 (2004) FFAHEA A
F2EA 001 HEERE A6

12383, 1A

£ (1995) RARAF 1A Al 1995423
B (1995) BAEAT 1A Al 1995-66 %
ir
=3

|
ShHA (2001) AHFELeESHdH Al A
AFeorEedd (2002) AFoFFHAY LA A
A EFEQH (2002) AFFENAY 1A A

2002-66%

A EOJOFEAA (2004) A FFEHIH 1A A

Study on Reduction Factors of Residual Pesticides in Processing of Ginseng (1)

Moo Hyeog Im’, Kwang I Kwon', Kun Sang Park, Dong Mi Choi, Moon Ik Chang, Ji Yoon Jeong, Kyung Jin
Lee’, Won Kap Yun, Moo Ki Hong and Gun Jo Woo (Food Safety Evaluation Department Korea Food and
Drug Administration, 'The Food Safety Center Daesang Corporation, “Korea Health Supplement Association)

Abstract :

The aim of this study was to establish the maximum residue limitsOMRLs) of fenhexamid,

azoxystrobin and cyprodinil pesticides in ginseng products. The pesticides were applied to the cultivation field of

ginseng, and they were harvested and processed to make dried ginseng and ginseng extract. The reduction factors

of residual pesticides were calculated by determination of the pesticides in each processing stage of ginseng.
Reduction factor (dry basis) of pesticides (azoxystrobin, fenhexamid, cyprodinil) were 0.73, 0.96 and 0.24 for
dried ginseng and 3.23, 5.74 and 1.20 for ginseng extract. All the residual pesticides were reduced by drying or

processing of ginseng, however, fenhexamid did not.

Keywords : dried ginseng, ginseng extract, reduction factor, residual pesticides
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