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Abstract

Forchlorfenuron is a plant growth regulator that is currently utilized to accelerate cell division
and cell expansion, and promote organ formation and protein synthesis in plants. This
experiment was conducted to establish a method for determining forchlorfenuron residues
in fruits and vegetables using HPLC-DAD/MS. Forchlorfenuron residue was extracted with
acetone from apple, mandarin, green pepper, and kimchi cabbage. The extract was diluted
with a large volume of saline water and directly partitioned into dichloromethane to remove
the polar co-extractives in the aqueous phase. The extract was purified by optimized Florisil
column chromatography. Forchlorfenuron was successfully separated from co-extractives on
an octadecylsilyl column in HPLC and quantified by ultraviolet absorption at 265nm with no
interference. The accuracy and precision of the proposed method was validated by a recovery
experiment of each sample fortified with forchlorfenuron at 3 concentrations per sample in
triplicate. Mean recoveries ranged from 75.2 to 94.4% in the four samples. The coefficients of
variation were all less than 10%, irrespective of sample type and fortification levels. The limit
of quantification of forchlorfenuron was 0.02mg-kg" as verified by the recovery experiment.
A method using LC/MS with a selected-ion monitoring technique was also conducted to
confirm the identity of the suspected residue. This method is useful for routine analysis of
forchlorfenuron residues in apple, mandarin, green pepper, and kimchi cabbage.

Additional key words: limit of quantitation, residues, selected-ion monitoring
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M

soko] AF0l AL T HA = 52 U ARGof| 1A} Lo, FEA o)) Aejz] o 2 Zkgsfof ghe B2 AEaF gk
Axjojopsht A== 192 o2 7397 ot QEA Y W7 P HHEEA] o] fofRjof g kA o]m (Hodgson, 2004), 0= 55
AHZPO AEE PSR B A S| SAkE AH| FXof| 7]ofd 4 gl ok

Forchlorfenuron[1—2-chloro—4—pyridyl)-3—phenylurea, Table 1] 9], A& 4=H} =0 Zh} 2=%] 9l 714 H]of] Z2]0])
R 7158 ZA 7= B2 0 2 ARRE] 17 91 © ™ (Chung et al,, 2002; Lee etal,, 2012; Um et al., 1995), A L-A1}0] AR
285 Foll Aol AR d 9 3 e S SXIek, A 32 A7l phenylurear] A2 A A0]tHUS EPA,
2004). = ol A= 7191, 48] 225, 34e], WE, 28 9 AFo4-0f I o], 2k F7lo] 2 ARGEH(KCPA, 2015), =W &
OFH25]-87|&(Maximum Residue Limits; MRL)2 0.05mg-kg™ 2 A4 E]o] QItHMFDS, 2014),

Forchlorfenuron 2] E2]}5+H2] EA] © 2 n—octanol/water S8 AI5>(Log Pow)=3 22 £t =A4¢] ZAISIeHE0| 1, ==
-2 165-170°COIH, AL 247.68(CioHioCIN;0) = S]] 717ke- o] 28 JHio]tHAPVMA, 2005). TRt -
71-gufjo]] & -0 M (acetone 169.0g, isopropanol 74.0g, ethyl acetate 24.0g, dichloromethane 1.0g-L™"), &= tf$t 8o+
39mg L o], ZFAZR A O] HAAIZHD s> Y710 EF Wofalis oF 578, 3ol e k30U Fr= dejA]
9ICHAPVMA., 2005).

Phenylurea?] A2 =4 A|91 forchlorfenuron®] FHEEA.0 [LC-MS/MS(liquid chromatograph—tandem mass
spectrometry) -2 LC-TOF/MS(liquid chromatograph—time of flight mass spectrometry)E- ©]- &5t 541 o| B 115 v} 9]
O1H(Valverde et al., 2010; Negre et al,, 2014), o5 A3 A1 AV HF AP o] FAe} thiso] ikt HoldbE2] A
B/o] W7kl e] QA @ik ™, Bt REA H8-2417]7]9) HPLC-DADE o|-§_H 24 A AI7 F obd A17ke] Ak A7)

[e)

S 283t BAAA 2 o] Fo1A Q. HA forchlorfenuron-2 Q150 4717t ieF A] Tl cial Aol U Z5-0] gl 58 H

5= 5(Hu et al,, 2008), 717340 ZAIE oF7 |3 4= 7] wiZol| A5 Al PSS Al 15t flel -84 Ad 2ARo] &
=z

§
Je 2
FEol= St A TRt YelitEe dh e = s Al g2 o 2421 o Bl oSl tiet e ke
oSt
et 2 A7 Sl 8 dalldhE T AL RE AR, AAFE Db eiFE thd .2 5] phenylurear]] A7
Z74A forchlorfenuron ] A ARG Tt 2H[ARe] QP AR|eE Y & Qs ThefRt dolahEel| o 288 4= 9=

2)210] R4} hrlahua ATtk

A= Y Y

Al A=

J

Al == = U F2F 75187 |=(MFDS, 2014) 5 forchlorfenuron 0] ARg-0] -5-55]0] Qli= Yof21z, Codex o] 7Hr-
A9 o o A Codex, 2003) B el 2lolkEol 248 7F5a A BAE Selab] Slstol Aufe] 70 212
o[HA AH]go] T MAFRN AR} 7haE, AR e} viRE AXste] ZF STt F AR EAIR]
forchlorfenuron-2 215 2257 9ke- A|2E AlSIAl| 2 2 A&l Al AR S A= gl A] 44 A8 sty U A]
S 3270l A Aflgt 22| (Malus domestica Borkh Fuji’) %2 109 31 Yoj|, 115-=FH{uuH(Capsicum annuum L, ‘Super
Manita’) 252 79 20 0f| 26199t 422 AT AHEA] 27 0] 7ol A SR Z A (Citrus unshiu Marc, ‘Satsuma’)
52 1Y 55U 5131, = 8 (Brassica campestris L. ‘Choongwang) 52 734 Aol 1218 =57 1ol A
ApeRe1o] 7925 ST, ATEAR -8 BN R AT T —S0°Co) S A% kS AR Slr. 2 el o
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T AARSE AFETA 1) AMEDS, 2012)0] e} el 5 AMSSGT, thaT Az A5 AE
S¥5}o] forchlorfenuron 48] Al 292 &elskeich

Forchlorfenuron @] £-4-8 T2 2~1- 98 7% o|A44Q1 Z1-& Dr. Ehrenstorfer GmbH (Germany)of| 4 1+ 5}to] ARg-a1Sict,
HZE2 acetonitrile®]] =509 1,000mg-L 9] 7} kS ZA||Gt stock solutiong —20°C 2] WYsalo) HIsHHA I Q A]
acetonitrile 2 5]A15}0] ARESIILE J T, Baker(USA)O| A 2151 Florisil (60—100mesh) 2] 73-2- 130°Coj| A 515 o4 7185}
of ZAJSIA)7] & ARESISIEHARN et al,, 2014). Deionized water+=J.T. Baker(USA)of| 4] HPLC8-2 F-45}0] ARE-61%1.0 ™,
dichloromethaneacetone, n—hexane, ethyl acetate @ acetonitrile’=ZH7-52412-2 7|g} 87|80 W AR EFZ S0 2pn B
g0 LRSI Alme] e 114 FA7|(IKA, Ultra-Turrax T-25, USA)E ARRSHIY, 7195571 Eyela NE-
1000SW (Japan)E- o]-85}3ict.

HPLC-UVD/MS 7|7| 24 2H

Forchlorfenuron-2 -2AF2 Wl urea” |5 3511 Qo] B2 S o] vl 1.2of|A] HE3a]9] 7Fsdo] Slo] GLC(gas
liquid chromatography) £-410] B7 155}, wheha forclﬂotfemnon_‘ll B Ao]*= HPLCE ©|-85}17, forchlorfenuron E-AFE% W9 urea
7101 243F51od 240nm o o] AR Ego] el B g HE7] 2= Aleledrio] @ S| (diode amay detector: DAD)E-© |-
5139t} DADE %2F6H HPLCE Agilent(USA) 1200 seriesE, H-2]-8- columm-2- YMC—Pack Pro C18 RS@.6 X 250mm, Sum)E- ©]-&

Sk 2R Ajgtel-S 916l A& LC/MS(liquid chromatograph/mass spectrometry)} = Agilent(USA) 6110 Quadrupole LC/MSE A}
8okl ZF72] A 2 71-2 Table 29} Table 30| LR T

BEAEM L 2MALEA|(Limit of quantitation, LOQ)

Forchlorfenuron @] stock solution-g- A} 8]A416}0] TE-oH0] 571 0.01-10mg-L™") 7} E|=Z 212t ZA9F & 7+ 20ul A
2 HPLCO]| F5}0] 45 peak 0] HAZES 7150 2 BEwkA1e- ZRAISIGICE gt H44717] 2] 2§ A (reproducibility)
2 AS5H7] 95l 0.5mgL) 45=2] forchlorfenuron F=8-0-S HPLCO|| 9555114 153] U9t & A2 0tE TIHof|A] 9]
retention time(RT)Z} peak 2] 0] Ho| & |, H7 519t

LOQx= 7418 AlmollA THdEd o] EAIGHA] ea= ERIth Fl, Ale®d 9 2471719] ARt 24 52 5=
-2 ARFeto] A&}, 01 (Lee etal, 2010), 5 4250 & forchlorfenuron 2 2jslo] 34-8-2 HES L),

NELEELIET!

ZFZ}0] Al 25g9] acetone2 100mL 75, w475 o[-l 2.2 5 114 1k4fl(12,000rpm), TS0 FE=-2 o7t
Z](Toyo No. 6, Japan)”} %F2F=] Buchner funnel Aol 4] o7}6191 0 A| 5.2} -2 7] 7] L5 acetone 40mL = A 25F 5 oF
Ao cigjopst PA, B SRS 11§40 Rololo] 717 BN SomLs} F54 4S0mLE B 5
dichloromethane © & 50mLA] 23] HHl| &5}t 5t dichloromethane F+&00-2 F4-BARE Fo| SalA|A ©4=51%
11,40°C 2] 48 Aol A 79t == 1 Astgi), RE A7 2] 71 1-2-2 n—hexane/ethyl acetate(65/35, v/v) 10mL 2 -85
S5 Florisil 4} SL2nt 1em}2 o} Galel 2714 RIS AAlsiict

Florisil £2F A 20LE 12|

130°C°1W SEF o 7Hdste] /AR Florisil o] 40em, W7g 1.5em ] -F=12=of] 102 744 St %, 21 9]
g 70 FrRAHESRS A7 Z ol n-hexane S0mL-E 7Folal Aol 27| n-hexane¥h Ha A2 f1EA]
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He] & n—hexane/ethyl acetate(65/35, v/v) 10mLo|| =21 A|ZH-L 7}5}o] OF 3mL-min' 9] 940 2 SasHrh 247
HErHo| =] 217, thA] n—hexane/ethyl acetate(65/35, v/v) 100mLE S §EA|A 2|1l A2} n—hexane/ethyl
acetate(50/50, v/v) 150mL-E -§-&A]7] forchlorfenuron AJ£-& 142513tk Forchlorfenuron 282 40°C2] =8 Aol 7+
55, A5k 2 acetonitrile 10mLof| A}&-55}o] HPLCZ E-AI519ct,

#
9

Forchlorfenuron®| 3|48 2=
ool A] 83t forchlorfenuron 2] 7H5 HA Ho] tigh B4 §-83} 21214 0] AZ-S- $J5to] AA| tjE2] 74 2 Jjj4
A ZE 0851 Sl-& AlF-S 45t = =
Hfjof| St =]+= forchlorfenuron =802 7} 340 2 Aol 47| Y& Q] EAA-S 430t 845 4 BA A

=5k,

Forchlorfenuron 2] ]2 HPLC-DAD 2A1}AR2- AA5E7| 95l acetonitrile]] 591 F52-2- on—line HPLC-DADE 9]

$5101 190-400nm] 11604 FTFET 0 max)S ESHSTE BT 204nm L 265mmel 4 TR PP 1),

forchlorfenuron®)] 54717 7] 204mmi=-FA71 7 50 240 A R ] ebeblet Az 5 A 22
m™U1 204nm

f 265nm

200 230 240 2650 280 380 350 350 30 350 om

Fig. 1. UV absorption spectrum of forchlorfenuron.

Table 1, Physicochemical properties of forchlorfenuron (US EPA, 2004; APVMA, 2005)

Common name Forchlorfenuron
IUPAC name 1-(2-chloro-4-pyridyl)-3-phenylurea
Physical chemistry Molecular weight: 247.05 Molecular formula: C,,H,,CIN;O
Melting point: 165-170°C LogP,,:3.2
Water solubility: Vapor pressure:
39 mg/L (20°C) 4.6 our® Pa (25°C)

N NHCONH
Chemical structure \ /

@
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W] A1) 7 51 2, 20| AP ER-8o09] 2918 FAHUV cut-oo] o= 2 Ao 2 AR 322 U ol
54 2] forchlorfenurono]] gt AeiA o] ©2510d 204nm tjH] At 2.0 & Aol 265nm

HPLC 248 column& C18AE2] YMC-Pack Pro C18 RS@.6 X 250mm, 5pm)E ©]-&51 o, o]5A Sufl=
forchlorfenuron©] 3|2 =] 7] &= 7124 9] SIShE: 91-S- 71oks}o] acetonitrile ~8-98-2 ARRSISILE 054121 acetonitrile
XS 92]o}o] RT 9 peak 2] 0|20ty 5-2 AESHAT 58082 (socratic) Z7A0]|4] acetonitrile/ water(50/50, v/v) &
F8ollo] ek 9 RT ZHOIA 71 2t -2 LRI/l (Fig. 2), o]uf forchlorfenuron o] H7-5 AR 744201
ot 2 =S A1 7] 916l -BiHal s (gradient elution) & ARE R e GO 0] B9 AITO] A1 AE = QAL
RT O] A o] At 4] © = isocratic 5 Oﬂ HIo B-52 4= ek s Ao A B4 Al - 3 SARE U 24 2
0] 2-alElofof Bl Qe 37 A go|n 2 BAHIo] 9P 7104 MLk § ¢k isocratic 2748 AT

11710 A o 1A pesks ek Fe i ] S st Asiel el

QP Fe) S5 2, 2z Tl T35 peake] sgnal/noise(S/N) HI7F 10 0141€] 4320 558 HratrhFong etl,

999; Miller, 2005). A}7|of|A4] €% HPLC £-4%74(Table 2)o]] wh} forchlorfenuron -80S B A5H S S/N H|S A=

Zéﬂr 71714+2] AFAS/N > 10)1= Ingo| 2t} g, 9P A 01 7|7)1 84 of 2 2 A4S 715)7] 915 0.5me- L' 2] I
RS 159 A4 59, 2461 RT Y peak HA O] HOJAISCV, %y ER1TH A7}, F I =ntE Ten] 2 x RERofA] o)
0587%] Mol ol 704 A A1) 92 QU 401 ISt .08, 5
forchlorfenuron®] EZ=8K(0.01-10mg-L ") ZFZF 20uL% HPLCO| ¢, BAsto] A2 Aspdol slAAgAe
y=159.9992x+1.0683(R?=0.999**)2 gt 24402 LERNITHFig. 3). &, forchlorfenurone 7|74 A=kstA|9] 1/5
AT 020 ] LOODS) 2] 00 7R 0909 oo 35 41801 4
sl m 2, o PGl o] Al U] 2k Hlal o 2 Akaake ol ZRsais

mAU
C
o
>
5}
0.8 2
o
o
=
1S
0.6 L
04
0.2
0 MWWWMWW\/MM
0 5 10 15 20 25 min

Fig. 2. HPLC chromatogram of a forchlorfenuron standard solution (20 pL of 0.05 mg-L" in acetonitrile).

Table 2 . HPLC-DAD operating parameters for the analysis of forchlorfenuron

Instrument Agilent 1200 HPLC system
Detector Diode array detector (DAD)
Column YMC-Pack Pro CI8 RS (4.6 x 250 mm, 5 pim)
Column temperature 40°C
Mobile phase Acetonitrile/water (50/50, v/v)
Flow rate 1 mL'min’
Wavelength UV 265 nm
Sample size 20 ul
660 Horticultural Science and Technology
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1800
y=159.9992 x +1.0683
1600
R’ =1.0000
1400

1200 1
1000 |
800 1
600 |
400 1
200

Peak area (mAU)

0 2 4 6 8 10 12
Forchlorfenuron (mg-L™)
Fig. 3. Calibration curve of forchlorfenuron in HPLC.

Table 3. LC/MS operating parameters for the confirmation of forchlorfenuron

Instrument Agilent 6110 Quadrupole LC/MS
Column YMC-Pack Pro Cis RS (4.6 x 250 mm, 5 pm)
Column temperature 40°C

Mobile phase Acetonitrile/10 mM ammonium acetate-water (50/50, v/v)
Flow rate 1 mL'min”

Sample size 10 L

Ionization Electrospray ionization (ESI), positive-ion mode
Drying gas N,, 10.0 mL min’

Gas temperature 350°C

Capillary voltage 40kV

Mass range (m/z) 50-600

Table 4, Reproducibility of peak area and retention time of forchlorfenuron using HPLC-DAD

Parameter Retention time (min) Peak area (mAU)
Minimum 7.541 80.3
Maximum 7.644 824
Mean 7.596 814
Standard deviation 0.03 0.66
Coefficient of variance (%) 046 0.81

A= & 2 2Hliargel &

A =2-59] forchlorfenuron A3-5-2 acetone-2- 0|-8-5}10] F+Z513t} FEMo]| A forchlorfenuron A 0] Qo) 7 &
MSREEE A 912 17429 AL -0 Befte: HS5AEHAOAC, 2000: Lee etal, 2008), S-oH 1)
Hil- 80} 2= n—hexaneT} 2%-9] n—hexane/dichloromethane =3} 9 dichloromethane 2] 452 FA|51](Lee et al., 2011),
T Ad2o]] tieh BHl §-8-2 HESISITHTable 5), - B 2710] o3t forchlorfenuron A E0] BHl §-8-2 848259

5015

SFo1GE A3} 100mL2] n—hexane 0 2 E315}191-2 w9 3l4~8-2 5.1% 4501211, 100mL2] n—hexane/dichloromethane(80/20,
viv)or B9 F48-L 642%, 100mL2] n-hexane/dichloromethane(20/80, v/v)Oo2 B3loA= 949%,

dichloromethane 50mL*4] 23] HHE5}o] E315191-S wii= 99 3%.9] Sl>-8-2 Yehjo] Hafgajo] 24 s

forchlorfenuron @] 3]4=g0] =3] FAIEI= oFALRS- Stolsloich ufehA] 71 9451 3]4~8-& L}eld dichloromethane 50mL

A 23] HHE Bolsk= 274 (H )-8l IV)-E: forchlorfenuron SR80 2 25 AA)51ct

Horticultural Science and Technology
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Table 5. Efficiency of liquid-liquid partition of crude extracts by different solvents for forchlorfenuron

Recovery (%)
Partition I Partition IT Partition IIT Partition IV
Forchlorfenuron 51+0.0 642 04 949 £04 99.3+£0.7

Compound

“Mean values of triplicate samples.
*Partition mixture: 150 mL acetone + 50 mL saturated NaCl + 450 mL distilled water.
I, 100 mL n-hexane; II, 100 mL n-hexane/dichloromethane (80/20, v/v); 111, 100 mL n-hexane/dichloromethane (20/80, v/v); IV, 50 mL dichloromethane (%2 times).

Florisil 2t A =0tE2fjm| HA|R 72| 2|25}

Aol ZH forchlorfenuron O] FH7-74] A] A}719] oll-olf FafjpAl S Fofl tifie] E<ea B HISd {HdEdol AlA
S192 Aoz 7|} 7} 7he) B A AJRo] et §Ishe AR che vlEelA AR Eo] Aetn R, 2714 HANS
o] B asiel i iehlo] E24a ks Toslo] Tk AN S 3710 2 ARsleint s oHA A Al 7 o
o] o] 8&]= g2t 2otk TJ2f|u] o] ZSZFA=florisil, silica gel 2! alumina 50]™, ©] Z=florisil-2 A2} A1 40 7| 7] of] T o]
U EX o2 oI5 ul=t FDA(1999)2} AOAC2000) Sof|A 71 &51A ARgck= S2FAoth & 5L 5t forchlorfenuron
o] ZA1S 7175lo] S2HA|Z florisil AE1619) © ™ n—hexane/ethyl acetate Z9F-gH 0] A X HS B Sxa2ntE ]
oo SuA|AE F A Sk tHTable 6). A7) 2] florisil 2 20tE T2u]-8 A A1E 0]-85}¢] forchlorfenuron ]
Sl&-2 AESH AT n—hexane/ethyl acetate(65/35, v/v) 100mLZE pre-washing$+ &, n—hexane/ethyl acetate(50/50, v/v)
150mL 2 -855F 732 forchlorfenuron AJE-2] §]4~8-0]96.1%%2 95153, U% ethyl acetate @] H|-8-2 55%= Z45}o] 8=
Bl FeE ok 2lr-a0] 718 Teas mlulSFATE whebA Florisil S22 2ntE 1o g o83t IHd =4 AI7E 9]
St 271401 AL Ab7| o] Hh 3} 7¥o] #8519}

Forchlorfenuron?| &A1 A 2kstA U 3|8

B Ao A Se KR o] 22 A 2 7)7) 54 7L BaE] Thel W 4 Al o] 285 ATk Fig 49} 2tk 2% 3}
o O 24 A =8 © 2 HE] forchlorfenuron A2} Eot HEE ]ZJ—EH o] 7B 0] ZAf6lA] eFe-L Slelsjelon B
27]712] LOQS} Al 22k Wl Bl 0] =48-S AAlslo] B B o] AekehA| 2 A&t

Forchlorfenuron ] ZJ=etAl=0.02mg kg ' 0|3 0 H, o[ ==A]7 ]%‘?_] Codex (codex alimentarius commission, 2003)2} 4]
A AR EokE A AR S A (Lee, 2012)0)4] Aotshe ZERsoF BAH 712010 05mgkg ! o5 E= 5187]129] 1/2
olstel AR 7V Stk

Z¥zyo] Flog ok Az of| eRtA), AeFetAC] 108) 2 508K 2] 557} | %= forchlorfenuron -80S 75kl A7
A et A 0 2 A 8o] 3u o 2 Aefolo] K8 ZARR Ak WA 420l 752-91.7%, H A 109
Fol A= 87.8-92.9%, “3=_HA| 508 <ol A= 86.0-94.9%2] & ;§_ 348-S UG, A[EA oA] SFaslo] B
QAL M 7.1%= ZAFE|QITE whEbA], Akt AR o] BEo] Alglo] ZERELA 7)20] SlXe8 70-120% HO|e B

ne

Table 6, Elution profile of forchlorfenuron on Florisil column chromatography

Elution solvent (v/v) Recovery (%)

0-50mL 51-100 mL 101 - 150 mL Total
65:35 0.0 0.0 52 52
50:50° 41.1 432 11.7 96.1
4555 476 40.0 93 96.9

“10g of activated Florisi (60-100 mesh) was packed with solvent.
"n-Hexane/ethyl acetate (v/v).
*Pre-washed with 100 mL of *solvent system, and then eluted n-hexane/ethyl acetate (v/v).
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it

i VS &5t Table 7). o] Aol A & off, 2 Aol A] S forchlorfenuron €] 24
2 =Ul-9] 74 9l 4] forchlorfenuron 7 247 Al F-25] 28 7Hseke =l

7| Apple Control 7| Mandarin Control
6 6
5 5
4 4
3 3
2 2
w l 1 l
PY (S S L B Y (. — o
5 10 15 20 25 ;n 0 5 10 15 20 25 min
mAU mAU
7 Fortification 7 Fortification
6 6
5 5
4 4
3 3
2 2
1 1
I} S 0 N
5 10 15 20 25 min 5 10 15 20 25 min
mAU mAU . .
7| Green pepper Control ;| Kimchi cabbage Control
6 6
5 5
4 4
3 3
z | z l
1 1
0 __Nj\k,w e sl NG S I — 0 e s S S
5 10 15 20 25 min 0 5 10 15 20 25 min
mAU mAU
7 Fortification 7 Fortification
6 6
5 5
4 4
3 3
2 2
1 1
0N 0 =

0 5 10

15 20 25 min

0 5 10

15

20 25 min

Fig. 4. HPLC chromatograms of sample extracts for the analysis of forchlorfenuron, fortified at ten-fold of the LOQ level.

Table 7. Elution profile of forchlorfenuron on Florisil column chromatography

Sample Fortification (mgkg ") Recovery (%) CV (%) LOQ (mgkg")
0.02 91717 27
“Fuji’ Apple 02 929429 06 0.02
1 949449 10
0.02 893+93 60
Satsuma Man darin 02 879+79 09 0.02
1 92.0+20 30
B 0.02 752452 43
2‘;‘;2:\;:;2 02 916=16 36 0.02
1 87.6+7.6 53
S 0.02 90.6+0.6 7.1
Mmch?; bfa " 02 878+72 23 0.02
1 860+ 6.0 05

"Mean + SD (standard deviation, n=3).

"Abbreviations : CV, coefficient of variance; LOQ, limit of quantitation.
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10|

—

LC/MSE 0|88 2HR=2| Al
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Fig. 5. Total-ion chromatogram (TIC) of forchlorfenuron in LC/MS.
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Fig. 6. ESI (+) mass spectrum of forchlorfenuron.
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Fig. 7. SIM chromatogram ofSatsuma mandarin extract for the confirmation of forchlorfenuron, fortified at ten-fold of the LOQ level.
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