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ABSTRACT - This study was conducted to investigate the residue amount of harmful materials on the 113 com-
mercial fruit teas (Gugija, Omija, Sansuyu) in Gwangju area. It was performed using the GC-ECD, GC-NPD, GC-
MSD and the LC-UVD, LC-FLD, LC-MSD to analyze 200 pesticides. The heavy metals were determined using a
Mercury analyzer and AAS. The sulfur dioxides were analyzed by modified Monnier-Williams method. The residual
pesticides were detected in 4 samples (Gugija). The mean values of heavy metal contents (mg/kg) were Pb, 0.024; Cd,
0.031; As, 0.010; Hg, 0.003. The measured values of Pb, Cd, As, Hg showed within MRLs. The sulfur dioxides were
over MRLs in 4 samples (Gugija). These results will be used to establish on the regulation of commercial fruit teas in

Gwangju area.
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0.3 mg/kg, "4 3mgkg, 52 02mgkg ©|3tE H7H &
7liee]l AAEY AAT AFHOR oA FEE JIE
< oA dA=e] QA F& AAolnh.

ol IEFE 19593 ml=olA] GRAS (generally recognized
as safe)2 UAGslIen, AEHANMEFTHY 659 olFAE
F7F AR IAEY Qlom 7jEAARe FEHLE o)its)
3 FFS A AWM HF AR 5 UES 3
I AT, o3I EFE A WA mEA AsiEe] 7
Agez #@ ¥, olgileg felEed ot %S dA
AFSEE A% 4 FX @& I vk 53], 4
Aol A FARNAY Bk et olH g HRlg B 7]
A FF, TF, 55, 7E, &%
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43 T F4E

of AR dIdE F F U IFIEFY 19 HHF
£ olaslgo TR 0.7 mgkg ©FE AL 9o,
ul=E 10mgkg ol & HAEY ALe IRIE
Al S oFslst Ui,

AeFgolAe 20059 ko] T oSty AAIE 2
A A AIEE 2065 tigted 30~1,500 mg/
kgo 2 2 F& AFsP] AlFEA L, 200839 FEZ
T 60FE0 3 2F3E71ES FUHst] dA F 266
F5e tiste] 30 mgked] FshE 71ES A48 JTHS.
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Table 1. The list of commercial medical herbs used in this study

Name of medical herbs Domestic product Imported
product
Toci ; :
ycium chlr.z'ense Mill 25 16
(gugija)
Schizandra chinensis
Baillon (Omija) 26 10
Cornus officinalis Siebold 28 3
et Zucc (Sansuyu)
Total 79 34

AL FY3ke] 471 (blixer 5 plus, robot-coupe, France)
2 2t YARAEA AIRE ANt Table 1).

o FFEE-L Dr. Ehrenstorfer (Germany)$t Wako (Japan)
AFE AL, 58 Al B 2 9] BHE A
HPLCH ol AR&3tith Al59] AAE 98l GC 4
o= SPE-Florisil (8B-S013-HBJ, Phenomenex, USA), HPLC
240l = SPE-NH, (8B- S009-JCH, Phenomenex, USA)7IE
A5 AT Hg 5 4l 59 55 I3/
Wako (Japan) A F-2, 718F Al9FE EFA12RS ARSI,
oBH ABS SFAS ALEF] AHAT

gk £l ARSE A3 Vi mntET T
Q1 GC-ECD (electron capture detector, Agilent 6390N, USA)
2} GC-NPD (nitrogen phosphorus detector, Agilent 6890N,
USA) 2 GCMSD (Agilent 5973, USAYS AH&-3%.0.1 3]
wdo] Wi FAdo] won o i B s E
42 LC-UVD, MSD (Agilent 1100 series, USA)2} 7Ha}
HolEA FHHE 482 post-column derivatization
system (Pikering, USA)S AR-3}3it}.

24 5 Hegel 42 93] Automic Mercury Analyzer
(Milestone S&T, Italia)E AM&3} 3L, Pb, Cd ¥ Ase
Atomic Absorption Spectrophotometer (Perkinelma, USA)E
AHE-3te] A3

ore] MEAF 9 dAREE AFFAe] AF
T FHAFAEE T T R 40 et A
AlEtoe, 71719 #4 271 Table 2 2 Table 39 A|A|
QP9 GC-ECD ¥ GC-NPDE ©]£-3le 1443, HPLC-
UVD 8 HPLC- FLD & °]8-3t9 5639 o des &4
stlem, 4% F 20082) 5F9EH2 Table 494 2T}

AN

3:—.

AR 10gS AE3A Fste] EA43t9 =], Hed A5
Table 52 A3} 7bo] AFFEAINE o] &3l AX

Table 2. Analysis condition of residual pesticides by GC-ECD and GC-NPD

GC-ECD GC-NPD
Column DB-5MS(30 m x 0.25 mm x 0.25 pm)
Carrier Gas flow 1.0 mL/min 1.0 mL/min
Inj. Temp. 250°C 250°C
Det. Temp. 300°C 300°C
Inj. Vol. 1.0 uL 1.0 ul
Oven Temp. 140°C(0 min)-3°C/min- 150°C(0 min)-5°C/min-250°C

280°C(10 min)

(5 min)-9°C/min-290°C(5 min)
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Table 3. Analysis condition of residual pesticides by HPLC-UVD and HPLC-FLD

HPLC-UVD (254 nm)

HPLC-FLD (Em 455 nm/ Ex 340 nm)

Column Synergi 4 1 Fusion-RP 80 C,4(250 x 4.60 mm, 4 um) Pickering C,(150 x 4.6 mm, 5 um)
Mobile Phase A: Acetonitrile B: Water A: Methanol B: Water
Post Column Reaction - O-Phthaldialdehyde, 0.05 N NaOH
Flow rate 1.0 mL/min 1.0 mL/min
Inj. Vol. 20 pl.
Time(min) A(%) B(%) Time(min) B(%)
0.0 35 65 0.5 80
Gradient 3.0 35 65 5.0 55
10.0 55 45 220 38
40.0 70 30 23.0 0
Table 4. Selected pesticides list for this study
Acetamiprid Acrinathrin Aldicarb Aldrin Anilofos
Azinphos-methyl Azoxystrobin Bendiocarb Benzoximate BHC
Bifenthrin Boscalid Bromacil Bromopropylate Butocaboxim
Cadusafos Captafol Captan Carbaryl Carbofuran
Carbophenothion Chinomethionat Chlordane Chlorfenapyr Chlorobenzilate
Chlorothalonil Chlorpyrifos Chlorpyrifos-methyl Cinosulfuron Clothianidin
Cyazofamid Cyflufenamid Cyfluthrin Cyhalofop-Butyl Cyhalothrin
Cymoxanil Cypermethrin Cyproconazole Cyprodinil DDT
Deltamethrin Diazinon Diclofluanid Dicloran Dicofol
Dieldrin Diethofencarb Dimepiperate Dimethenamid Dimethoate
Dimethomorph Dimethylvinphos Diniconazole Diphenamid Diphenylamine
Dithiopyr Edifenphos Endosulfan Endrin EPN
Esprocarb Ethaboxam Ethiofencarb Ethion Ethoprophos
Etoxazole Etrimfos Fenamidon Fenarimol Fenazaquin
Fenbuconazole Fenhexamid Fenitrothion Fenobucarb Fenothiocarb
Fenoxanil Fenoxycarb Fenpropathrin Fenpyroximate Fenthion
Fenvalerate Ferimzone Fipronil Flonicamid Fluacrypyrim
Fluazinam Fludioxonit Flufenacet Flufenoxuron Flumioxazine
Fluquincenazole Flusilazole Flusulfamide Flutolanil Fluvalinate
Folpet Forchlorfenuron Fosthiazate Fthalide Heptachlor
Hexaflumuron Imazalil Imibenconazole Indanofan Indoxacarb
Iprobenfos Iprodione Iprovalicarb Isazofos Isofenphos
Isoprocarb Kresoxim-methyl Lufenuron Malathion Mecarbam
Mepanipyrim Mepronil Metconazole Methabenzthiazuron Mefenacet
Methidathion Methiocarb Methomyl Methoxychlor Methoxyfenozide
Metolcarb Molinate Myclobutanil Nitrapyrin Novaluron
Nuarimol Ofurace Oxadixyl Oxamyl Oxaziclomefon
Paclobutrazol Parathion Parathion-methyl Penconazole Pendimethalin
Pentoxazone Permethrin Phenthoate Phosalone Phosmet
Phosphamidone Pirimicarb Pirimiphos-ethyl Pirimiphos-methyl Probenazole
Prochloraz Procymidone Profenofos Promecarb Propisochlor
Propoxur Prothiofos Pyraclofos Pyraclostrobin Pyrazolate
Pyrazophos Pyributicarb Pyridaben Pyridaryl Pyrimethanil
Pyrimidifen Pyriminobac-methyl Pyriproxyfen Pyroquilon Quinalphos
Quintozene Simeconazole Spirodiclofen Tebufenozide Tebufenpyrad
Tebupirimfos Teflubenzuron Tefluthrin Terbufos Terbuthylazine
Tetradifon Thenychlor Thiacloprid Thiadinil Thiamethoxam
Thiazopyr Thifluzamide Thiodicarb Thiometon Tolclofos-methyl
Tolylfluanid Tralomethrin Triadimefon Triazophos Tricyclazole
Trifloxystrobin Triflumizole Triflumuron 3.4.5-Trimethacarb Vinclozolin
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2 FYsHEA 158 A, 1 &, E84430 4 N
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Table 5. The analysis conditions of Hg by Mercury analyzer

Classification Conditions

ool tieh ZFEere] A A3 Table 73 20k F
11379 FulakF 5 A, Aefadde dRst A
o] A&HA ggtom, F71&} 47T ZHRFF AR
AEEYQL, A ERE S 17, 54 3710l
Z AL F71Ao A Azoxystorbin 0.5 mg/kg, Chloropyrifos
0.3 mg/kg, EPN 0.1 mghkg = Azoxystorbin} Chloropyrifos
o] FFoF 3 71%‘—7?1"1 Z+zt 10 mg/kg® 0.5 mgkg ©]
W HEA oW, EPN & oA wu7]Eo] AsiA A &
o} 3 YA 71ROl A Floxystrobin 0.8 mgkg &=
=4 59101, Floxystrobin 3 I 71Ee] AsiA A
%= AAoltl. Azoxystorbin, Floxystrobin & AHAA|Z A}
£5E AEA FeFol, Chloropyrifos?t EPN& 2 4
ZA|2 AHEFT}. Chloropyrifos®] A% 7 59 ZAlel 9
3§55 AL AR 3599 vV E Ze AR 2
AFEIQAL, EPNS 5402 AL dE oledde A
O] J.;(‘IE‘IO{ O]q_22.23)
A, et shekA '6‘-4 2R k% EL:& T 409F
o] stekael tial 6~77FA] o] AR
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Table 7. Concentration of residual pesticides in dried agricultural
products

Light source Low pressure mercury lamp
253.65 nm
254 nm, 9 nm bandwidth
Si-photodiode sensor
300°C, 60 sec
850°C, 180 sec
600°C, 180 sec

900°C, 12 sec

Wavelength
Interference filter
Detector
Drying temp. and time
Decomposition temp. and time
Catalysis temp. and time
Amalgam temp. and time

MRL Result

Sample Detected Pesticides (mg/kg)  (mgke)
Lycium chinense Azoxystrobin 10 0.5
Mill Chlorpyrifos 0.5 0.3
(gugija, imported) EPN : 0.1

Lycium chinense
Mill Floxystrobin - 0.8
(gugija, domestic)

Table 6. The analysis conditions of Pb, Cd and As by AAS

Conditions
Classfication
Pb Cd As
Wavelength 283.3 nm 228.8 nm 193.7 nm
Grating 1,900 grooves/min 1,900 grooves/min 1,900 grooves/min
Slit width 0.7 nm 0.7 nm 0.7 nm
Carrier solution 10%-HCl
0.2%-NaBH
Reductant in 0.05%-NaOH
Cell temp. 900°C
Note Flame method Flame method Hybride method
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3t PoEFe] £443}, Table 83 2] A4 0.001 mg/kgoll
Al Al 2.556 mg/kg WY AAE AUen, HF 0.024 mg/
kg ® el Pbol B4 AEE HAAE 34 e
oA 03706 mg/kg, FUHAF AfollA 0.321 mgkg 019
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ol ALEE ZE HAL 219 2A] 2000-355 AJeke] &
F4 71E 7 Pbe) &Y 5mgkg o182 viebgth
7F=% (Cadmium; Cd)9] 73§ ol AAao)N o}dL &
o BELERl 7h=Eo] 3RS XgEe A 2 E
L28E Yo, dngog oldd FEIe AL
gon, 7l A9 7, 44K AR 58 Az 5
o 2RE 297 FAE A Al AMESHE HBOA oY
He Aoz geA Jups®, kAo tigt ¢d g &
A3 Table 87 7o) &2 0.001 mgkgolA A 0.090
mg/kg ¥ 9o A7E AU, FF 0.013 mgkgS 2 e}
Stk Ado] AME A 27} kA AEE L%
0.3 mgkg ©I3t=2 VERTE

H]2x(Arsenic; As)o] 7A-F EY, B Tol 33gE9 )

- o e

2 o] ghrElo] gloy e QHYe fYAR 2
8 T4 3T, dgFeltt. 53] sAEAE 4FA
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Ze3he Aoz A Yotk AEd FHHE vhe o
BE Exo] AL frHAaE 48R Yot dBXE I
A 2EH BHolA B AR EAATE Aldel e,
e 1 5o AR 2, 9% £, A3 I8 £
dole Aoz HAFHI U, Aol thgh Ase] &
2143}, Table 99} 7o) &4 0.001 mg/kegolA A 0.090
mg/kg B 2AE Ao, HEEEE 0.010 mghkgS
2 AsY] A BFIEHY 3 mgkeE 233 AA= 9L
At

T2 (Mercury; Hg)®l 7% Al WA x5 53
, %FE, E8 5o AMEHY & S48 &3 3
4, obg 7, 5A, F2HA BolA 2gHY, FAE
Net Hde ditH oz 24 F % EY Y,
Ao, 2AEE Fol F4AY AYEeEN 288 ¢
03 deix A0, 53] dEoX F2o2 s &
AR 347 BolE 427 Minamatat 2
YF 2Hoz FHEsit UAH R £22 $F 29 9
3 FopAld] 2HEHE A7) ool HlF] wig- A2 A
o2 oA Uk FeFA e Hegol 42 = Table
92} 7ol & 0.001 mgkeol A ) 0.022 mg/kg ¥
A3E dden, BF FEe 0003 mgkgl® Hgel 8
oA AFH LS 02 mgkeE 2AF AAE g

Als o FHSE Qe wigEE 4F LFdEE 9
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Table 8. Determination of heavy metal (Pb, Cd) contents in the various kinds of herbal medicines

Name of medical herbs Pb(mg/ke) Cdmg/ke)
domestic imported domestic imported
Lycium chinense Mill(gugija) 0.001-0.157 0.002-0.024 0.001-0.069 0.001-0.090
Schizandra chinensis Baillon (Omija) 0.001-0.046 0.003-0.047 0.001-0.050 0.001-0.015
Cornus officinalis Siebold et Zuce (Sansuyu) 0.001-0.321 0.003-0.370 0.001-0.005 0.001-0.002
Total average 4.024 0.031
Table 9. Determination of heavy metal(As, Hg) contents in the various kinds of herbal medicines
Name of medical herbs As(mg/ke) Hemg'ke)
domestic imported domestic imported
Lycium chinense Mill (gugija) 0.001-0.050 0.001-0.090 0.001-0.003 0.001-0.008
Schizandra chinensis Baillon (Omija) 0.001-0.074 0.001-0.029 0.001-0.008 0.001-0.006
Cornus officinalis Siebold et Zucc (Sansuyu) 0.001-0.040 0.001-0.058 0.001-0.020 0.003-0.022
Total average 0.010 0.003
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Table 10. Concentration of sulfur dioxide in medical herb products

Sample MRLs(mg/kg) Result(mg/kg)
LyClu.f’{’l cﬁznense Mill 30 1,760
(gugija, imported)
Lyci ‘ i
yeium c.hmense Mill 30 2,027
(gugija, imported)
Lyczurf{ chinense Mll 30 1,045
I(gugija, domestic)
Lyci ‘ i
yeium chinense Mill 30 331

(gugija, domestic)
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